of Sindbis virus can be split by DMSO, as by heat or 8 M-urea (Dobos & Faulkner, I97O ), to yield an RNA species of approximately I-7 x ~o ~ mol.wt.
Recent experiments have indicated that the mol.wt, of the RNA of group A arboviruses is 3"5 to 5 x xo 6 (Cartwright & Burke, I97o; Strauss, ~969; Dobos & Faulkner, I97o ) . Denaturation of the 4as arbovirus genome by heat, dimethyl sulphoxide (DMSO) or 8 Murea resulted in: (i) the reduction of sedimentation coefficient to 26s, (ii) loss of infectivity, (iii) increased electrophoretic mobility in polyacrylamide gels indicating a reduction in mol.wt, to approximately I-7X IO 6 (Sreevalsan et al. I968; Sprecher-Goldberger, I967; Dobos & Faulkner, I969; Cartwright & Burke, I97o; Dobos & Faulkner, 197o ). It appears that the arbovirus genome is not a single continuous polynucleotide chain but may consist of fragments which upon denaturation separate into pieces of mol.wt. 1.7 x Io 6 (Cartwright & Burke, i97o; Dobos & Faulkner, I97o) . Since a 26s single-stranded RNA species of unknown function (mol.wt T'7 x io ~ by gel electrophoresis, Dobos & Faulkner, I97O ) is also present in arbovirus infected cells, and since this 'natural' 26 s RNA may be a precursor to the RNA found in the virus particle (Cartwright & Burke, 197o) , knowledge of the mol. wt. and secondary structure of the virus genome is important in evaluating the relationship between the virus (42s) RNA and the 'derived' 26s RNA.
In the present paper the polyaggregate nature of the RNA of Sindbis virus is further investigated with the use of DMSO. It has been shown by Strauss, Kelly & Sinsheimer 0968) that at room temperature, 9o ~ DMSO completely denatures double-stranded RNA and avoids the chain scission which occurs during thermal denaturation. Also, DMSO inhibits the action of RNase, and there is a direct relationship between RNA mol.wt and sedimentation coefficient in DMSO.
The conditions for the growth of BHK2I cells and Sindbis virus have been described (Faulkner & Dobos, I968) . In the sedimentation analysis in DMSO sucrose gradients of Sindbis virus RNA, BHK21 cell ribosomal RNAs were used as markers. Ribosomal RNA (rRNA) was extracted from 82P-labelled cells by the phenol-sodium dodecyl sulphate (SDS) method at room temperature (Dobos & Faulkner, I969) : carrier-free [3~P]O 4 was obtained from the Atomic Energy of Canada Ltd, Ottawa. The RNA preparation was dissolved in electrophoresis buffer (EPB; 4 mM-tris, 2 mM-NaAc, t mM-EDTA, o-I ~ SDS, pH 7"2) and centrifuged through a 5 to 20 ~ (w/v) sucrose gradient in EPB at 38,ooo rev./min, for 2½ hr using the SW 50 rotor of a Spinco Model L preparative ultracentrifuge. The gradient was fractionated and the 28 and I8s ribosomal RNA (rRNA) species were located by measuring the radioactivity of a Io #1. portion from each fraction in a liquid scintillation spectrometer. Fractions containing the two species of rRNA were pooled and stored in 70 ~ ethanol at -2o °.
The preparation of 3~P-labelled Sindbis virus has been described (Dobos & Faulkner, I969) . Concentrated a2P-labelled virus was further purified by layering on a 5 to 50 ~ preformed potassium tartarate gradient in borate saline, pH 9, containing 0"4 ~ bovine serum albumin (BSA) and centrifuging, as described by K~/iri~tinen & Gomatos 0969). Fractions containing the virus were pooled and centrifuged at 4o,ooo rev./min, for ~ hr. The virus pellet was resuspended in a small volume of standard buffer (IOO mN-NaC1, 500 mM-tris, I mM-EDTA, 2 ~ SDS, pH 7"2) and the virus RNA extracted by phenol-SDS For sedimentation studies 99 ~o DMSO-sucrose gradients (5 to 2o ~ w/v) were used, as described by Strauss et al. 0968) . DMSO stock solutions (Fisher analytical grade) containing 5 and 20 ~ sucrose (Mann Research Laboratories, New York; density gradient grade) were prepared to which I/Ioo vol. Ioo mM-EDTA was added to make them 99 ~ with respect to DMSO and [ mM with respect to EDTA. Three identical 5 to 2o ~ sucrose gradients in 99 ~ DMSO were prepared simultaneously on which a2p-Sindbis virus RNA, a2p_ 28 s rRNA and a~P-I 8 s rRNA were layered. The RNA samples were prepared as follows: a known amount of each RNA was precipitated from alcohol in the SW 5o rotor at IO,OOO rev./min, for ]o min. The RNA precipitate was dissolved in Io #1. of EPB and its volume brought up to 1oo/& with DMSO and layered onto the gradient. The three gradients were centrifuged simultaneously in the same rotor (SW 56) at 55,ooo rev./min, at 20 ° for ]8 hr. At the end of the run fractions of io drops were collected into scintillation vials to which IO ml. toluene-based scintillation fluid was added, and the samples were counted in a Nuclear-Chicago liquid scintillation counter.
The radioactive profile of the three gradients is shown in Fig. I . Sindbis virus 42s RNA now sedimented at a rate similar to that for BHK 28s rRNA: the mol.wt, of rodent 28 s rRNA is reported to be in the range [ .72 Care was taken to avoid contamination of DMSO sucrose gradients by divalent cations from sucrose or non-deionized distilled water for aggregation of RNA would be expected if the molar concentration of divalent cations overcame the concentration of EDTA (1 raM). The results (Fig. 2) show that major aggregation occurred when Sindbis virus RNA was sedimented in a 5 to 20 ~ sucrose gradient made up in 99 ~ DMSO containing lO mMMgSO4 in place of 1 mN-EDTA. It has been shown that IO mM-Mg 2+ can raise the melting point of rRNA by 25 ° even in the presence of 1 mM-EDTA (Applebaum, Ebstein & Wyatt, 1966 ) .
Our experiments indicate that fragments of virus 4zs RNA produced by treatment with DMSO have a mol.wt, similar to that of 28s rRNA (1.76 x lO6). Since Fig. I shows that no 4as RNA (3"9 to 4"4 x IC) remained in the gradient, it appears that the genome
